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1. AnatleasttwD-faHequalizationBystemtoadjustanampJitudeof an^^^^^ m& 
dMumel for a chaniifil amplitude j9-eqajency response, comprising: 

a decision subsystem to decide when the input aignal is to be adjusted, and to 
produce a delayed input signal and at least two output signals utilized to assist in 

adjusting the input signal; 

an equalization step selection subsystem to select equalization step adjustment 
sizes to adapt to transmit media variations; and 

an equalization subsystem to receive the delayed input signal, the at least two 
output signals fitjm the deoiston subsystem, and the equalization step adjustment sizes 
ftom the equaUzation step selection subsystem, to apply the equalization step 
adjustment sizes to the at lea^ttwooutput sigrt and to pioduce an equa^ output 

signal compensated for the chamiel amplitude frequency response. 

2. Theequalizationsyfltemof claiml.whereinnisanumber ofbits equalizedin the 
equalization system and m is a number of output signals generated by the decision 
subsystem, the ecpialization system having: 

n greater than two; and 
m equal to a 

3 . A tiansmittmg device to send an input signal on a ohannel, comprising: 
squalizatbn system to perform at least atwo-bit equalization, including 

, decision subsystem to decide wh«n the input signal is adjusted, and to 
produce a delayed input signal and at least two output signals to assist in 
adjusting the input signal, and 



an ec 
ai 



Application/Control Number: 10/074,193 
Art Unit: 2675 

an oqualization step selection subsystem to select equalization step adjustment 
sizes to adapt to transmit media variations; and 

an equalization subsystem to receive the delayed input signal, the at least wo 
output signals from the decision subsystem, and the equalization step adjustment 
sizes from the eduaUzatbnstep selection subsystem, to apply the equalization 
step adjustmeot sizes to the at least two output signals, and to produce an 
equalized output signal compensated fer the ohuinel amplitude frequency 
response. 

a transmitter to send the equalized output signal to the channel 

4. The transmitting device according to claim 3, wherein n is a number of bits equalized 
in the equalization system and m is a number of output signals generated by the 
decision subsystem, the transmitting device having: 

n greater than 2; and 
m equaho n, 

5. Atransmitting device according to claims, wherein the channelis a printed circuit 
board trace. 

6 . A ttansmittmg device according to claim 3, wherein the channel is a copper wire 
channel. 

7. AtraD»mittingdeviceaccordingtoclaim3,whereinthechannelisanoptic^ 
clmnnel. 
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8. (Amended) A method for at least two-bit equalization of an Input signal to 
compensate for a channel frequency response, comprising: 

generating a delayed input signal; 

generating at least two Intennediate output signals to identify if and when 
adjustments need to be made to the Input signal; 

converting the delayed input signal and the at least two intermediate output 
signals to a differential delayed Input signal and at least two differential intennediate 
output signals; 

selecting an equalization step size for each of the at least two Intermediate 
output signals based on the channel frequency response; 

dividing a tall current Into at feast three weighted current segmente based on the 
equalization step size; 

inputting the differential delayed input signal, the at least two differential 
intemnediate output signals, and the at least three weighted cunent segments into 
at least three differential fpairsl ampiifiers that output at least three output currants; 
and 

combining the at least three output currents to form an equalized output signal. 

9. The method of claim 8, wherein the weight of the weighted current segmBiits is 
determined, by defaulct set or by user, by a plurality of control bits in a control 
subsyBtem, 

10. The method of claim 9, wherein the number of control bits ia six. 
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1 1 . (Amended) A two-bit equalization system to output an equalized signal 

compensated for a channel frequency response, comprising: 

a decision aubsyslam to decide when an input signal is adjusted and to 
output a delayed input signal and two output signals, the decision subsystem 
having 

a delay module to align the input signal with the two output signals, 

an exctusive^or (XOR) circuit, an inverted exoluslve-or (XNOR) circutt, and 

a delay module to output a first output signal, 

a XOR circuit, an {or] OR circuit, and a XNOR circuit to ou^ut a second 

output signal; and 

an equalization subsystem to output the equalized signal compensated for a 
channel frequency response having 

a taiJ current switch to direct a tail current, 

a plurality of current control bits to partition the tail ounBnt into three 
branches with an amount of each current predetermined by selected control 
bits, and 

three differential [pairs] amplifiers to accept as input the partitioned tali 
current branches, the delayed input signal, the first output signal, and the 
second output signal from the decision subsystem, and to output three 
currents that are combined to form the equalized signal. 
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12, The two-bit equalization system of claim 11, wherein the number of current control 
bits is eix. 



13. (Amended) A transmitting device to send an input signal on a channel, 
comprising: 

an equalization system to perfonrt at least a two-bit equalization, including: 
a decision subsystem to decide when an input s'tgnat is adjusted and to 
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output a delayed input signal and at least two output signals, the dacision 
subsystem having: 

a delay module to align the input signal with the two output signals, 
an exciuaivsHsr (XOR) circuit, an invertwf exclusive-or (XNOR) circuit, and 
a delay module to output a first output signal, 

a XOR circuit, an [or] QR circuit, and a XNOR circuit to output a second 
output signal; and 

an equalization subsystem to produce an equalized output signal 
compensated for a channel frequency response having: 
a tall cunient switch to direct a tail current, 

a plurality of current controt bits to partition the tail current into three 
branches with an amount of each current predetermined by selected control 
bits, and 

at least three differential [pairs] amplifiers to accept as input tiie 
partitioned tail current branches and the delayed input signal, the first output 
signal, and the second output signal from the decision subsystem, and to 
output three currents that are combined to form the equalized output signal; 
and 

a transmitter to send the equalized output signal as the input signal to the 
channel. 
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14. A transmitting device aocordiug to ckim 13, wherein the channel is a printed circuit 
board trace. 

15. A transmitting device according to claim 13, wherem the channel is a copper wire 
chonnel 

1 6. A transmitting device according to claim 13 , wherein the channel is m optical fiber 
channel 

17. (Amended) A machine readable storage medium, compri3ing; 

macliine-readable program code, stored on the machine readable storage 
medium, the machine-readable program code having inetructions to 
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generate a delayed input signal; 

generate at least two intermediate output signals to Identify if and when 
adjustnidnts need to be nnade to the input signal; 

convert the delayed input signal and the at feast two intermediate output 
signals to a differential delayed input signal and at least two differential , 
Intermediate output signais; 

select[ing] an equalization step size for each of the at least two 
Intermediate output signals t>a8ed on the channel frequency response; 

divid[lnglg a tall current Into at least three weighted cun^nt segments 
based on the equalization stefx size; 

input the differential delayed Input signal, the at least two differential 
Intermediate output signals, and the at least three weighted current segments 
into at least three diffisrential [pairs] amofifiefs that output at'least three output 
currents; and 

combine the at least three output currents to fbmn an equalized output 

signal. 

18. The machine readable storage medium of claim 17, wherein the tail cuirent is divided 
into three weighted current s^ments by a plurality of selected control bits. 

19. The ma^^hine readable storage medium of claim 18, wherein the tail citfient is divided 
into three weighted current segments by six control bits. 
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20. (New) A method for transmit equalization of an input fitgnal, comprising! 

seiecting at least two equalization step sizes; 

dfvidmg a tail current into at least tliree weighted current segments based 
on the at least two equalization step sizes; 

Inputting a differential delayed input signal into a differential amplifier and 
inputting at least two differential intermediate output signals into at lea&t two 
additional differential amplifjers; 
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Inputting the at least thred weighted current segments into the differentrol 
ampiifier and the at least two additional diffsFentlal amplifiers to output at least 
three output currents; and 

combining the at least three output cumenta tofomn an equalized output 

sjgnal. 

21. (New) The method of darm 20, wherein a delayed input signal and at leaal two 
intermediate output signaie [were] are converted to fonri a differentfal delayed 
Input signal and the at leaet two differential intermediate output signala. 

22. (New) The method of claim 20, wherein the at least two intemiediate output 
signals detemnine If and when adjustments are to be made to the input signal. 

23. (New) The method of claim 20. wherein weight of the weighted current 
segments is determined either by default or by user, by a plurality of contFOi bits 
in a control subsystem. 

24. (New) The method of claim 20, wherein the number of control bits Is aix. 
2$. (New) A transmitting device, comprising: 

an equalization step selection subsystem to select equalization step 
adjustment sizes to adapt to a channel characterfstic and to transnnlt the 
equalization step sizes; 

an equalization subsystem to receive the equalization step sizes, a 
delayed input signal, and at least two intennedlate output signals, to apply the 
equalization step adjustment sizes to the at least two Intermediate output 
signals, and to produce an equalized output signal compensated for the 
channel characteristic; and 
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8 transmitter to send the equalized output signal to a channel. 

26. (New) The transmitting device of claim 25, wherein the channel characteristic is 
the channel frequency response. 

27. (New) The transmitting device of claim 25, vifherain the channel is a copper 
wire channel. 

26. (New) The transmitting device of claim 25, wherein the channel is a printed 
circuit board trace. 

29. (New) The transmitting devloe of claim 25, wherein the channel is an optical 
liber channel. 



